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© A method and an apparatus for specifying slice 
planes in an X-ray CT, capable of specifying a slice 
plane corresponding to the desired tomographic im- 
age easily and accurately. In the apparatus, scans of 
the body to be examined are carried out and the 
projection data are stored in the large capacity 
memory (11) first. Then, a scanogram of the body to 
be examined is displayed, on which a cursor 
(21,31,41) is controlled in order to specify the de- 
sired slice planes corresponding to the desired 

FIG.2 
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tomographic images to be reconstructed. Then, the 
desired tomographic images are reconstructed for 
the desired slice planes indicated by the cursor by 
using an appropriate part of the projection data 
stored in the memory (11) which corresponds to the 
desired slice planes indicated by the cursor 
(21,31,41). Either one of the helical scan and the 
multi-scan can be used for collecting the data to 
obtain the scanogram and the tomographic images 
(23,33). 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an X-ray com- 
puted tomography (CT), and more particularly to a 
method and an apparatus for specifying slice 
planes for obtaining tomographic images in such 
an X-ray CT. 

Description of the Background Art 

In a conventional X-ray CT apparatus, in order 
to carry out the multi-scan imaging, the slice 
planes for obtaining the tomographic images are 
specified by selecting projection data correspond- 
ing to the desired slice planes from a list of projec- 
tion data displayed on a monitor display, according 
to the associated data such as the table positions. 

Also, in order to carry out the helical scan 
imaging, the projection data corresponding to the 
desired imaging region containing the desired slice 
plane are selected by using the numerical input of 
the table position and the number of rotations since 
the start of the scan. 

However, in such a conventional X-ray CT ap- 
paratus in which the slice planes are specified by 
selecting the corresponding projection data, pre- 
cisely which portions of the body to be examined 
are located at the specified slice planes cannot be 
confirmed until the reconstructed tomographic im- 
age is obtained, so that it has been difficult to 
accurately specify the slice plane corresponding to 
the desired tomographic image. 

On the other hand, as disclosed in U.S. Patent 
No. 4,649,555 for example, there has been a con- 
ventional X-ray CT apparatus in which the desired 
slice places are specified on a scanogram of the 
body to be examined prior to the scanning, and 
then the scans are carried out in order to obtain the 
projection data necessary in reconstructing the 
tomographic images for the slice planes specified 
on the scanogram. 

In this type of a conventional X-ray CT appara- 
tus, because the scanning and image reconstruc- 
tion are carried out after the slice places are speci- 
fied on the scanogram, it has been taking a consid- 
erable amount of time for the operator to inspect 
the reconstructed image in order to determine 
whether the obtained tomographic image is the 
desired one, i.e., if the slice planes had been 
specified appropriately. 

Moreover, in a case the obtained tomographic 
image is not the desired one, this time consuming 
process has to be repeated all over again, so that it 
is not only time consuming but also tedious, and as 
a consequence there has also been a problem that 
the amount of X-ray irradiated on the body to be 



examined would have to be increased considerably 
in such a case, which is potentially harmful to the 
body to be examined and therefore highly un- 
desirable. 

5 Similarly, in a case this type of a conventional 

X-ray CT apparatus is used to carry out the helical 
scan imaging, when the slice planes are specified 
on the scanogram, the apparatus is controlled by 
the command indicating after how many rotations 

io should the scanning start and for how many rota- 
tions should the scanning continue in order to 
cover the specified slice planes, so that it has been 
necessary for the operator to inspect the recon- 
structed image in order to determine whether the 

75 obtained tomographic image is the desired one, 
i.e., if the slice planes had been specified appro- 
priately. 

Thus, just as in the case of the multi-scan 
imaging described above, there have been prob- 
20 lems in a case of the helical scan imaging that it 
can be quite time-consuming and tedious for the 
operator to obtain the truly desired tomographic 
image, and that a large amount of X-ray has to be 
irradiated on the patient. 

25 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a method and an apparatus for specify- 

30 tng slice planes in an X-ray CT, capable of specify- 
ing slice planes corresponding to the desired tomo- 
graphic images easily and accurately. 

It is another object of the present invention to 
provide a method and an apparatus for specifying 

35 slice planes in an X-ray CT, capable of preventing 
the potentially harmful increase of the amount of X- 
ray to be irradiated on the body to be examined in 
a process of obtaining the desired tomographic 
images. 

40 According to one aspect of the present inven- 

tion there is provided an X-ray CT apparatus, com- 
prising: scanner means including an X-ray tube and 
a detector for carrying out scans of a body to be 
examined to obtain the projection data of the body 

45 to be examined within a prescribed scanning re- 
gion; memory means for storing the projection data 
obtained in the scans within the prescribed scan- 
ning region carried out by the scanner means; 
display means for displaying a scanogram of the 

so body to be examined; cursor control means for 
controlling a cursor on the scanogram displayed by 
the display means, the cursor indicating desired 
slice planes corresponding to desired tomographic 
images; and image reconstruction means for re- 

55 constructing the desired tomographic images of the 
body to be examined for the desired slice planes 
indicated by the cursor, by using an appropriate 
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part of the projection data stored in the memory 
means which corresponds to the desired slice 
planes indicated by the cursor. 

According to another aspect of the present 
invention there is provided a method of X-ray CT 
imaging, comprising the steps of: scanning a body 
to be examined by using scanner means including 
an X-ray tube and a detector to obtain the projec- 
tion data of the body to be examined within a 
prescribed scanning region; storing in memory 
means the projection data obtained by the scanner 
means, at the scanning step; displaying a scanog- 
ram of the body to be examined on a display 
means; controlling a cursor on the displayed 
scanogram, where the cursor indicating desired 
slice planes corresponding to desired tomographic 
images; and reconstructing the desired tomograph- 
ic images of the body to be examined for the 
desired slice planes indicated by the cursor, by 
using an appropriate part of the projection data 
stored in the memory means which corresponds to 
the desired slice planes indicated by the cursor. 

Other features and advantages of the present 
invention will become apparent from the following 
description taken in conjunction with the accom- 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic block diagram of one 
embodiment of an X-ray CT apparatus according to 
the present invention. 

Fig. 2 is a sequential illustration of a scanog- 
ram display for specifying a slice plane in the X-ray 
CT apparatus of Fig. 1 in a case of helical scan 
imaging. 

Fig. 3 is a sequential illustration of a scanog- 
ram display for specifying a slice plane in the X-ray 
CT apparatus of Fig. 1 in a case of multi-scan scan 
imaging. 

Fig. 4 is an illustration of a scanogram display 
for specifying the slice plane in the X-ray CT 
apparatus of Fig. 1, showing a possible modifica- 
tion to the methods of specifying a slice plane 
used in Figs. 2 and 3. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS — 

Referring now to Fig. 1 , one embodiment of am 
X-ray CT apparatus according to the present inven- 
tion will be described in detail- 
In this embodiment, the X-ray CT apparatus 
comprises: an X-ray tube 1 and a detector 2 for 
carrying out scans with respect to a body to be 
examined P within a prescribed scanning region; a 
data collection unit 3 for collecting signals detected 
by the detector 2 in order to obtain projection data 
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of the body to be examined P within the prescribed 
scanning region; a central processing unit 4 for 
controlling the operations of the apparatus as a 
whole; an image reconstruction unit 5 for recon- 
5 structing a scanogram and tomographic images 
from the projection data collected by the data col- 
lection unit 3 under the control of the central pro- 
cessing unit 4; an image memory 6 for temporarily 
storing the image which is reconstructed by the 
io image reconstruction unit 5 and is to be displayed; 
a display unit 7 for displaying the image stored in 
the image memory unit 6; a cursor position input 
unit 8 for allowing an operator to specify the de- 
sired slice plane on the scanogram displayed on 
is the display unit 7 by moving a cursor on a display 
screen; a specified position calculation unit 9 for 
calculating a position on the scanogram indicated 
by the cursor controlled by the operator using the 
cursor position input unit 8, which is fed to the 
20 central processing unit 4; a high voltage power 
source unit 10 for supplying high voltage power to 
the X-ray tube 1 ; and a large capacity memory unit 
1 1 for storing projection data collected by the data 
collection unit 3. from which the projection data are 
25 read out under the control of the central processing 
unit 4 according to the position calculated by the 
specified position calculation unit 9 on a basis of 
the position of the cursor specified by the cursor 
position input unit 8. 
30 In this X-ray CT apparatus, the scans by the X- 

ray tube 1 and the detector 2 are carried out for 
the prescribed scanning region first, and all the 
projection data obtained by the data collection unit 
3 from the scans of the prescribed scanning region 
35 are stored in the large capacity memory unit 1 1 . 

Then, the scanogram is reconstructed at the 
image reconstruction 5 and displayed on the dis- 
play unit 7. On the displayed scanogram, the oper- 
ator specifies the desired slice planes for which the 
40 tomographic images are desired to be reconstruct- 
ed by controlling the cursor on the scanogram. 

Then, according to the desired slice planes 
specified on the displayed scanogram, the central 
processing unit 4 reads out the appropriate projec- 
45 tion data required for reconstructing the tomo- 
graphic images at the specified slice planes from 
the large capacity memory unit 11 and supplied 
these appropriate projection data to the image re- 
construction unit 5, such that the desired tomo- 
so graphic images at the specified slice planes can be 
obtained by the image reconstruction unit 5. 

More specifically, in this X-ray CT apparatus of 
Fig. 1, when the helical scan imaging is to be 
carried out, in order to specify the desired slice 
55 plane, the central processing unit 4 controls the 
apparatus such that the display on the display unit 
7 is sequentially changed as shown in Fig. 2. 
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Namely, as shown in (A) of Fig. 2, the display 
unit 7 first displays the scanogram of the body to 
be examined P along with a cursor 20 indicating an 
image reconstructible region for which the projec- 
tion data necessary in reconstructing the tomo- 
graphic images have been collected by the data 
collection unit 3. 

Then, as shown in (B) of Fig. 2, the operator is 
allowed to specify the slicing region including the 
slice planes corresponding to the desired tomo- 
graphic images by using the cursor position input 
unit 8, such that the slicing region is indicated on 
the displayed scanogram by a cursor 21 located 
within the image reconstructible region indicated by 
the cursor 20. 

Next, as shown in (C) of Fig. 2, the slice planes 
22 for image reconstruction are displayed within 
the slicing region indicated by the cursor 21 on the 
displayed scanogram, according to the slice pitch 
entered by the operator through an input unit (not 
shown), so as to facilitate the operator's visual 
inspection of the slice planes for obtaining the 
tomographic images on the displayed scanogram 
in which the portions of the body to be examined P 
corresponding to the specified slice planes are 
apparent. 

Then, as shown in (D) of Fig. 2, when the 
image reconstruction function is specified by the 
operator through the input unit (not shown), the 
image reconstruction unit 5 reconstructs the tomo- 
graphic images 23 at the specified slice planes 22 
by using the projection data stored in the large 
capacity memory unit 1 1 which are read out by the 
central processing unit 4 according to the desired 
slice planes specified on the displayed scanogram. 
The reconstructed tomographic images are subse- 
quently displayed by the display unit 7. Here, it is 
to be noted that the different image reconstruction 
functions can be specified for the different tomo- 
graphic images to be reconstructed, if necessary. 

On the other hand, when the multi-scan imag- 
ing is to be carried out, in order to specify the 
desired slice plane, the central processing unit 4 
controls the apparatus such that the display on the 
display unit 7 is sequentially changed as shown in 
Fig. 3. 

Namely, as shown in (A) of Fig. 3, the display 
unit 7 first displays the scanogram of the body to 
be examined P along with dashed lines 31 indicat- 
ing slice positions at which the projection data 
necessary in reconstructing the tomographic im- 
ages have been collected by the data collection 
unit 3. 

Then, as shown in (B) of Fig. 3, the operator is 
allowed to specify the slice planes corresponding 
to the desired tomographic images by using the 
cursor position input unit 8, such that the specified 
slice planes are indicated on the displayed scanog- 
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ram by solid lines 32 among the slice positions 
indicated by the dashed lines 31, so as to facilitate 
the operator's visual inspection of the slice planes 
for obtaining the tomographic images on the dis- 
5 played scanogram in which the portions of the 
body to be examined P corresponding to the speci- 
fied slice planes are apparent. 

Then, as shown in (C) of Fig. 3, when the 
image reconstruction function is specified by the 

10 operator through the input unit (not shown), the 
image reconstruction unit 5 reconstructs the tomo- 
graphic images 33 at the specified slice planes 32 
by using the projection data stored in the large 
capacity memory unit 11 which are read out by the 

75 central processing unit 4 according to the desired 
slice planes specified on the displayed scanogram. 
The reconstructed tomographic images are subse- 
quently displayed by the display unit 7. Here, it is 
to be noted that, just as in a case of the helical 

20 scan imaging described above, the different image 
reconstruction functions can be specified for the 
different tomographic images to be reconstructed, 
if necessary. 

In this embodiment, in either case of the helical 

25 scan imaging or the multi-scan imaging, the step of 
specifying the slice planes may be modified as 
follows. 

Namely, as shown in Fig. 4, each of the slice 
planes to be set up can be indicated by a line 

30 segment 40 whose length indicates a size of the 
tomographic image to be reconstructed for this 
slice plane, and which has a center dot 41 indicat- 
ing a central position of the tomographic image to 
be reconstructed for this slice plane, such that 

35 each tomographic image can be obtained as a 
zooming image of a desired area on each slice 
plane. 

Thus, according to this embodiment, the oper- 
ator can try out various possible plans for the slice 

40 planes set up, and confirm precisely which portion 
of the body to be examined is going to be imaged 
by the specified slice plane before the actual re- 
construction of the tomographic images, so that it 
becomes possible to specify slice planes corre- 

45 sponding to the desired tomographic image easily 
and accurately. 

As a consequence, the present invention is 
particularly useful in a case in which a large num- 
ber of tomographic images are to be reconstructed. 

so Furthermore, according to the present inven- 

tion, since the projection data for the entire scan- 
ning region are taken and stored in the large ca- 
pacity memory unit before the desired slice planes 
are specified on the scanogram and the image is 

55 reconstructed by using the projection data stored in 
the large capacity memory unit, it becomes possi- 
ble to specify the slice planes corresponding to the 
desired tomographic images easily and accurately, 
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as well as to prevent the potentially harmful in- 
crease of the amount of X-ray to be irradiated on 
the body to be examined. 

It is to be noted that many modifications and 
variations of the above embodiment may be made 5 
without departing from the novel and advantageous 
features of the present invention. Accordingly, all 
such modifications and variations are intended to 
be included within the scope of the appended 
claims. iq 

Claims 

1. An X-ray CT apparatus, comprising: 

scanner means including an X-ray tube 75 
and a detector for carrying out scans of a body 
to be examined to obtain the projection data of 
the body to be examined within a prescribed 
scanning region; 

memory means for storing the projection 20 
data obtained in the scans within the pre- 
scribed scanning region carried out by the 
scanner means; 

display means for displaying a scanogram 
of the body to be examined; 25 

cursor control means for controlling a cur- 
sor on the scanogram displayed by the display 
means, the cursor indicating desired slice 
planes corresponding to desired tomographic 
images; and 30 

image reconstruction means for recon- 
structing the desired tomographic images of 
the body to be examined for the desired slice 
planes indicated by the cursor, by using an 
appropriate part of the projection data stored in 35 
the memory means which corresponds to the 
desired slice planes indicated by the cursor. 



40 



2. The X-ray CT apparatus of claim 1, wherein 
the display means displays the scanogram 
along with an indication of an image recon- 
structive region in which the projection data 
necessary in reconstructing the tomographic 
images are stored in the memory means, and 
the cursor control means controls the cursor 45 
within the image reconstructible region. 



3. The X-ray CT apparatus of claim 1 or 2, 
wherein the image reconstruction means re- 
constructs the desired tomographic images ac- 
cording to an externally specified image re- 
construction function. 



50 



4. The X-ray CT apparatus of any of claims 1 to 
3, wherein the scanner means carries out a 
helical scan. 
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5. The X-ray CT apparatus of claim 4, wherein 
the desired scanning planes are set within a 
region specified by using the cursor, according 
to an externally specified slice pitch. 

6. The X-ray CT apparatus of any of claims 1 to 
3, wherein the scanner means carries out a 
multi-scan. 

7. The X-ray CT apparatus of claim 6, wherein 
the display means displays the scanogram 
along with an indication of slice positions for 
which the projection data necessary in recon- 
structing the tomographic images are stored in 
the memory means. 

8. The X-ray CT apparatus of any of claims 1 to 
7, wherein the display means further displays a 
line segment on each of the desired slice 
planes, the line segment indicating a desired 
area to be covered by the desired tomographic 
image to be reconstructed by the image re- 
construction means. 

9. The X-ray CT apparatus of claim 8, wherein 
the image reconstruction means reconstructs a 
zooming tomographic image of the desired 
area indicated by the line segment for each of 
the desired slice planes. 

10. The X-ray CT apparatus of claim 8 or 9, 
wherein the display means further displays a 
marking on each line segment indicating a 
central position of the desired area indicated 
by the line segment. 

11. A method of X-ray CT imaging, comprising the 
steps of: 

scanning a body to be examined by using 
scanner means including an X-ray tube and a 
detector to obtain the projection data of the 
body to be examined within a prescribed scan- 
ning region; 

storing in memory means the projection 
data obtained by the scanner means at the 
scanning step; 

displaying a scanogram of the body to be 
examined on a display means; 

controlling a cursor on the displayed 
scanogram, where the cursor indicating de- 
sired slice planes corresponding to desired 
tomographic images; and 

reconstructing the desired tomographic im- 
ages of the body to be examined for the de- 
sired slice planes indicated by the cursor, by 
using an appropriate part of the projection data 
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stored in the memory means which corre- 
sponds to the desired slice planes indicated by 
the cursor. 

12. The method of claim 11, wherein at the dis- 
playing step, the display means displays the 
scanogram along with an indication of an im- 
age reconstructible region in which the projec- 
tion data necessary in reconstructing the tomo- 
graphic images are stored in the memory 
means, and at the controlling step the cursor is 
controlled within the image reconstructible re- 
gion. 

13. The method of claim 11 or 12, wherein at the 
reconstructing step, the desired tomographic 
images are reconstructed according to an ex- 
ternally specified image reconstruction func- 
tion. 

14. The method of any of claims 11 to 13, wherein 
at the scanning step, the scanner means car- 
ries out a helical scan. 



20. The method of claim 18, wherein at the dis 
playing step, the display means further dis 
plays a marking on each line segment indicat 
ing a central position of the desired area in 
5 dicated by the line segment. 



TO 
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15. The method of claim 14, wherein at the con- 25 
trolling step, the desired scanning planes are 

set within a region specified by using the cur- 
sor, according to an externally specified slice 
pitch. 

30 

16. The method of any of claims 11 to 13, wherein 
at the scanning step, the scanner means car- 
ries out a multi-scan. 



17. The method of claim 16, wherein at the dis- 35 
playing step, the display means displays the 
scanogram along with an indication of slice 
positions for which the projection data neces- 
sary in reconstructing the tomographic images 

are stored in the memory means. . ao 

18. The method of any of claims 11 to 17, wherein 
at the displaying step, the display means fur- 
ther displays a line segment on each of the 
desired slice planes, the line segment indicat- 45 
ing a desired area to be covered by the de- 
sired tomographic image to be reconstructed. 

19. The method of claim 18 or 19, wherein at the 
image reconstructing step, a zooming tomo- 50 
graphic image of the desired area indicated by 

the line segment is reconstructed for each of 
the desired slice planes. 
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